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					Help your students develop their understanding of gases, liquids and solids using the particle model in this lesson plan with activities for 11–14 year olds

Students think about gases, liquids and solids in terms of the particle model. They interpret diagrams on cards showing representations of particles and may observe a teacher demonstration.

The activity provides an opportunity for students to:

	Reinforce their understanding of the terms gas, liquid and solid.
	Explore the use of models to describe gases, liquids and solids.


Learning objectives

Students will be able to describe that:

	Substances are made up of tiny particles.
	The difference between solids, liquids and gases can be explained using the particle model.


Sequence of activities

Introduction and demonstration

	Display four to five samples of a solid, four to five samples of a liquid, and four to five samples of a gas (ideally two should be coloured, eg chlorine or bromine).
	As an option, use some demonstrations to show change of state (see ‘Examples of change of state’ sheet).
	Invite students to describe what they see.
	Ensure that the words gas, liquid and solid are used and understood.
	Share the objectives with the students and explain that they will look at modelling to describe gases, liquids and solids, and to explain differences in their properties.


Activity 1: Particle cards

Arrange students to work in pairs. Give each pair a full set of ’Particle cards’, and ask them to sort the cards into three heaps:

	Particles close to one another and neatly ordered.
	Particles close to one another and randomly organised.
	Particles not close together and randomly organised.


Plenary

 In a plenary, invite students to say:

	What they think ‘neatly ordered’ and ‘randomly organised’ mean.
	Which pile represents solids, which liquids and which gases.


Make sure there is no confusion of particle meaning grain or crystal (eg of sugar or salt) and meaning the tiniest thing of which something is made up (eg atom, molecule, ion).

Activity 2: Gases, liquids and solids

	Give each student a copy of the ‘Gases, liquids and solids’ worksheet.
	Agree with the students the criteria that will be used to assess their responses and explain how the assessment will be made.
	Ask students to work individually to complete the boxes on the sheet. (Mini whiteboards might be used by students to sketch the particle pictures before committing these to paper.)
	When students have completed their sheets, ask them to:
	Assess their partner’s sheet.
	Act as advocate for their partner’s success.
	Collect a badge for their partner.





Commentary

Purpose and criteria for successful outcomes of the work are made explicit so that students are clear about what they are doing.

The activities are designed to help students order their thoughts, with discussion and questions playing a part.

Peer advocacy acts as a further stimulus to encourage learning and understanding.

Practical notes

Equipment

	Four to five samples of solids
	Four to five samples of liquids
	Four to five samples gases – ideally two should be coloured, eg chlorine (FLAMMABLE and CORROSIVE) or bromine (TOXIC and CORROSIVE depending on concentration)
	Mini whiteboards, enough for each student
	Badges, enough for each student


Health, safety and technical notes

	Read our standard health and safety guidance.
	It is the responsibility of the teacher to carry out appropriate risk assessments for the demonstrations. There is further information about safety on the demonstration sheet.



Primary teaching notes

If you teach primary science, see the guidance below to find out how to use this resource.

Skill development

Children will develop their working scientifically skills by:

	Asking their own questions about scientific phenomena.
	Using appropriate scientific language and ideas to explain, evaluate and communicate their methods and findings.


Learning outcomes

Children will:

	Compare and group materials together, according to whether they are solids, liquids or gases.


Concepts supported

Children will learn:

	The differences between solids, liquids and gases in terms of particle distribution.


Suggested activity use

The activity can be used as a model for whole class teaching on the differences between solids, liquids and gases and how they behave.

Some of the ideas may be too complex for primary children to work with alone, but the particle cards could provide a simple way of grouping solids, liquids and gases under the guidance of an adult.

Practical considerations

Sourcing equipment for these activities can be difficult, particularly the equipment for the changes of state optional demonstrations and gas samples.

If terminology is not used correctly, children can develop or reinforce the misconception that atoms, molecules and particles are the same.





	Downloads


	Particle models: Examples of change of state
Experiment | Word, Size 82 kb
	Particle models: Examples of change of state
Experiment | PDF, Size 62.54 kb
	Particle models: Gases, liquids, solids
Editable handout | Word, Size 69 kb
	Particle models: Gases, liquids, solids
Handout | PDF, Size 37.89 kb
	Particle models: Particle cards
Editable handout | Word, Size 0.18 mb
	Particle models: Particle cards
Handout | PDF, Size 0.11 mb

Download all

Additional information
This lesson plan was originally part of the Assessment for Learning website, published in 2008.

Assessment for Learning is an effective way of actively involving students in their learning.  Each session plan comes with suggestions about how to organise activities and worksheets that may be used with students. 
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Level
	11-14 years


Use
	Demonstrations
	Formative assessment 


Category
	Lesson planning
	Atoms and bonds
	Physical chemistry


Specification
	England	GCSE	AQA Chemistry	4.2 Bonding, structure and the properties of matter	4.2.2 How bonding and structure are related to the properties of substances	4.2.2.1 The three states of matter	The three states of matter are solid, liquid and gas.
	The three states of matter can be represented by a simple model. In this model, particles are represented by small solid spheres.








	AQA Combined science: Trilogy	5.2 Bonding, structure and the properties of matter	5.2.2 How bonding and structure are related to the properties of substances	5.2.2.1 The three states of matter	The three states of matter are solid, liquid and gas.
	The three states of matter can be represented by a simple model. In this model, particles are represented by small solid spheres.








	Edexcel Chemistry	Topic 2 - States of matter and mixtures	States of matter	2.1 Describe the arrangement, movement and the relative energy of particles in each of the three states of matter: solid, liquid and gas






	Edexcel Combined science	Topic 2 - States of matter and mixtures	States of matter	2.1 Describe the arrangement, movement and the relative energy of particles in each of the three states of matter: solid, liquid and gas






	OCR Chemistry B: 21st century	C1 Air and water	C1.1 How has the earth's atmosphere changed over time, and why?	C1.1.1 recall and explain the main features of the particle model in terms of the states of matter and change of state, distinguishing between physical and chemical changes and recognise that the particles themselves do not have the same properties as th…






	OCR Combined science B: 21st Century	C1 Air and water	C1.1 How has the earth's atmosphere changed over time, and why?	C1.1.1 recall and explain the main features of the particle model in terms of the states of matter and change of state, distinguishing between physical and chemical changes and recognise that the particles themselves do not have the same properties as th…






	OCR Combined science A: Gateway	C1 Particles	C1.1 The particle model	C1.1a describe the main features of the particle model in terms of states of matter and change of state






	OCR Chemistry A: Gateway	C1 Particles	C1.1 The particle model	C1.1a describe the main features of the particle model in terms of states of matter and change of state










	Scotland	Higher	SQA Chemistry	1. Chemical changes and structure	(b) Structure and bonding	(ii) Intermolecular forces	Melting points, boiling points, and viscosity can all be rationalised in terms of the nature and strength of the intermolecular forces that exist between molecules. By considering the polarity and number of electrons present in molecules, it is possible…












	Republic of Ireland	Junior Cycle	Science	Chemical world	Building blocks	3. Describe and model the structure of the atom in terms of the nucleus, protons, neutrons and electrons; comparing mass and charge of protons neutrond and electrons.
	4. Classify substances as elements, compounds, mixtures, metals, non-metals, solids, liquids, gases and solutions.
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                    5 ways to successfully teach structure and bonding at 14–16
                  

                  
                    2024-03-06T10:33:00Z
                    By Kristy Turner
                  

                  
Strengthen students’ grasp of the abstract so they master this tricky topic and effectively tackle exam questions
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                  Resource
                  
                    Metallic bonding | Structure strip | 14–16
                  

                  
                    By Kristy Turner
                  

                  Describe the metallic bonding model and explain how this leads to particular properties in metals, with this scaffolded writing activity 
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                  Resource
                  
                    Ionic bonding | Structure strip | 14–16
                  

                  
                    By Kristy Turner
                  

                  Understand the models and diagrams used to represent ionic bonding and their limitations, with this scaffolded writing activity
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                  Lesson plan
                  
                    Determining the structure of compounds | 16–18 years
                  

                  Examine data relating to the structure and complexity of compounds, including mass, infrared and 1 H NMR spectra
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                  Lesson plan
                  
                    How do scientists grow protein crystals? | 14-16 years
                  

                  Discover the methods and conditions used by chemical scientists to grow protein crystals in this lesson plan with activities for 14–16 year olds.
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                  Lesson plan
                  
                    How does sodium react with chlorine? | 14-16 years
                  

                  Investigate the reaction of sodium with chlorine, using students’ understanding of atoms, ions and lattice structure, in this lesson plan for 14–16 year olds.

                

              


            
              
            Load more articles
          
            

          

        

        
          
        

      

    

  





	







			
			
				
					
						
							

						

					

					
						
					

				

			

			
			


	
		
			
		

	



			

	
		
			
		

	

		Contact us
	Topics
	Issues
	Contributors
	Email alerts
	FAQs
	Safety



		
	
		
			
				

	
		
		
			
				
					
						[image: Royal Society of Chemistry homepage]
					

					
							Home
	About us
	Membership & professional community
	Campaigning & outreach
	Journals, books & databases
	News & events
	Locations & contacts
	Careers
	Teaching & learning
	Awards & funding
	Advertise
	Help & legal
	Privacy policy
	Terms & conditions


					

					

				

			

			
				
					
						Facebook[image: ]
						Twitter[image: Twitter logo]
						LinkedIn[image: LinkedIn logo]
						Youtube[image: YouTube logo]
					

					
						© Royal Society of Chemistry
						
						

						Registered charity number: 207890
					

				

			

			

			
				This website collects cookies to deliver a better user experience.
					
						See how this site uses cookies. 
					
					
						Do not sell my personal data. 
					
				

				
					Este site coleta cookies para oferecer uma melhor experiência ao usuário.
					
						Veja como este site usa cookies. 
					
				

			

		
		
	



				Site powered by Webvision Cloud

			

		

	




		

	

	
	
	






	
        

	
	
 